Abstract: Mixtures made up of bentonite powder and pellets are a possible candidate for 9 making sealing plugs used in deep radioactive waste disposal due to their low permeability, 10 high swelling capacity, favourable properties with respect to radionuclide retention and 11 operational advantages in terms of placement in situ, that is much easier than that of pre-12 compacted bricks of bentonite/sand mixture. It is therefore essential to better understand their is put in place, these sealing materials will be subject to coupled hydro-mechanical loadings: 
Introduction

37
In the French concept of deep geological disposal for High Level and Intermediate Level The present work focuses on a mixture made up of MX80 bentonite powder and pellets with a 73 proportion of 20/80 in dry mass.
74
The use of high-density bentonite pellets combined with bentonite powder has also been It is well documented that the macroscopic behaviour of expansive soils is related to its 81 microstructure (e.g. Alonso et al., 2011; Gens & Alonso, 1992 water content w = 7.25% (determined after drying in the oven at 105°C during 24h). More 125 details about the initial properties of the pellets and the powder are presented in Table 3 .
126 Figure 2 shows a typical pellet with a radius of 7.14 mm and a height of 7.27 mm. It appears
127
that the pellet has a quasi-cylindrical shape with two spherical poles on top and bottom. The 128 lengths measured in the laboratory were larger than those just after the fabrication (7 mm),
129
indicating swelling due to hydration in the course of storage. Indeed, higher water contents 130 (7.25% -6.69%) were measured on pellets located at the top of the bucket stored in the 131 laboratory, compared to that located at the bottom (6.06% -6.00%).
132
The MX80 bentonite powder was produced by crushing pellets. The characteristics at initial 133 state is presented in 
Mercury intrusion porosimetry (MIP)
142
The pore size distribution of both pellet and powder of MX80 bentonite was obtained on 
X-ray computed microtomography (µ-CT)
154
The µ-CT scans were carried out using an "Ultratom" microtomograph (RX Solutions, microfocus X-ray tube Hamamatsu L10801 and the imager is a Paxscan Varian 2520V
157
(1960x1536 square pixels 127µm in size).
158
Several µ-CT observations were carried out on a pellet of bentonite at initial state and on the 
Scanning electron microscopy (SEM) and Energy-Dispersive X-ray spectroscopy (EDS)
167 SEM combined to EDS was performed in order to carry out a chemical characterization of a tests. This mock-up test is planned to be carried out at a scale of 1/10 of the SEALEX tests,
196
corresponding to a cylinder of 60 mm in diameter and 120 mm in height.
197
Three protocols were considered aiming at identifying the one that provides the best An investigation of the porosity was conducted on the three protocols in the same way as 270 detailed previously for a single pellet of bentonite. To this end, the porosity was estimated for 271 each horizontal slice obtained by µ-CT observations, using the same threshold for all slices. 
279
Taking into account the target dry density, the homogeneity observed in Figure 10 specimens at larger scale and do not require any preliminary treatment.
333
In this paper, the microstructure of a pellet of bentonite at its initial state was studied by the that the pellet had already swollen during storage at the laboratory.
353
For section II (Figure 4) , located at the upper part of the pellet, more fissures are observed at 354 the edge of the pellet, as well as elements of high density (white pixels observed everywhere).
355
Based on those observations, the following remarks could be made: (i) pellets swell from the 356 border to the centre (layers in contact with the atmosphere will swell, inducing fissures) and
357
(ii) fissures observed at section I (Figure 4) , located at the upper spherical pole of the pellet,
358
could be due to the fabrication process combined to swelling. List of figures 
